Investigations of the effects of testosterone on male mating effort have focused on behaviours associated with intra-sexual interactions. We tested whether testosterone may also affect male reproductive behaviour by mediating the intensity and frequency of male courtship. In two simultaneous choice experiments, we assessed the relative attractiveness of testosterone-implanted males, whose testosterone levels were manipulated to match naturally occurring spring peaks, and emptyimplanted control males, whose testosterone levels were lower and resembled those of males caring for young. In both experiments, testosterone-males outperformed control-males, giving both more frequent and more exaggerated displays. Females showed a significant preference for the peak-testosterone males as measured by both female attendance and female courtship displays. We concluded that variation in testosterone can affect male attractiveness to females and thus male copulatory success. Thus, testosterone has the potential to mediate all aspects of male reproductive behaviour and may provide a mechanism through which males adjust their full range of breeding behaviours (i.e. inter-sexual as well as intra-sexual and parental behaviour) to fit their current status. In a second experiment, we tested the effect of oestradiol treatment on female mating preferences. No evidence was found that oestradiol changed the preferences of females.
The reproductive success of males is often determined primarily by the number of matings they obtain (Bateman 1948; Trivers 1972) . In many species, however, males may also enhance their reproductive success by providing care for developing young (Trivers 1972) . These two components of male reproductive success tend to involve mutually exclusive activities, and the pattern of allocation to mating effort versus parental effort is predicted to reflect the relative costs and benefits associated with this reproductive trade-off (Stearns 1989) .
Because birds are oviparous and males have the capacity to provide most forms of parental care, birds have been a focus for the investigation of male reproductive trade-offs (e.g. Trivers 1972; McKitrick 1993; Ketterson & Nolan 1994; Smith 1995) . Socially monogamous birds (Gowaty 1985) in particular are intriguing subjects for investigation because they form pair bonds and generally show some form of paternal care, but they also may increase their fitness by allocating time and effort to the pursuit of extra-pair fertilizations (e.g. Gowaty & Karlin 1984; Gowaty 1985; Westneat et al. 1990; Birkhead & Møller 1992) .
In birds, the hormone testosterone plays a critical role in mediating male reproductive tradeoffs (Wingfield et al. 1987 (Wingfield et al. , 1990 Ketterson & Nolan 1992 , 1994 , and seasonal patterns of testosterone secretion vary interspecifically with the mating system. In polygynous species with little or no paternal care, male testosterone levels tend to remain high throughout the breeding season. In contrast, testosterone in monogamous species tends to be high during territory establishment and pair formation, but then falls as the season progresses except for temporary increases in response to challenges from other males (Wingfield et al. 1990 ). Thus testosterone fluctuates with the stage of the nest cycle and is often high during periods of female fertility and low during incubation and care of young. This variation is unlike what occurs in males of 
